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0. 0 I m o 1 %^J.±.b 0 m o 1 %*?il^^-r-S3fem^ 
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#)l7c^©0 . 0 1 m o 1 %&.±5 0 m o 1 

-r s c i cc J: «) ff^fiS 5 n/c * s c <b i -r 
a > 5^ A * ifc w 1 ffi©^^^Jl7c*-e* set 

C«5R« 8 1 lt«« 1 ~ 7 ©t»-r<7*>tCiBtS? tltcjlt 

CO 0 0 1 } 
[000 2] 



(2) Jt#^2 00 2-8 74 1 

[0003] C ^ l//ct^»E©ttir. Nature (IBS 

5 3^.^7 3 7-7 4 01- 1 9 9 1 «jf ) *i<i:0'*@ 
9 2 7 7 2 1 ^^«C. fe«(CJ:-:>TttJS3nfci{i 

if® 5 n/c -M<b9^ ^ zy^^mmm^ ^mmmtri>m 
^m^^-cib -5. c ©:7^^t;cD0— ©f<j,#jiz:K^ b^ a» 

>^®^fiili^cS?f biBl¥«f*«rif?*BaK:|»i?T S C <!: < 

C<!:*St,»<-:)3&>ffi|g$tl-CC»-S*s. 
CO 004] 

c^w*s»*bJ:^<t-r«gMH] *i^Hj©aeejw. 

CO 005] 

30 1. ^ici:*)mmvfc^mmkm-misxxfnw^n 

<t4>— a©m:©^JS7ClR*. SfcS^)ll5n3Rcr>0. 0 
1 m o 1 %jy± 5 0 m o 1 J^^iiSi^W-r* C t^mki: 

2. ^*««J^ie-?^Jl*i^-©#)l7c5g^&#Wr-&'^Si[ 
^*^-©^7C^®^t^ig)©#i5ETTggBS-r S C t tc 
cfc 0 ffJsS^ n/c 4>©-C&-S C t ^&!^t-r -S J:^ 1 {ClB 
tg©^m^jes^^^. 

40 3. ms.ii^. mm. mm^a^mm. mnh\^<.\m^^ 
©ms. S(yfcti6©0*^toi±©t>-r*i*>rff 
t>ns c t ^#®i-r s±fB2 «:get8©3em^ST-. 

4. llz:©^7G^*i. t;i/*';^k, r}i't)'j±m^ 

t^mwLt-ri±u 1 ~3©i»rti*i(csBtg©5i£^gs 

5. ^~©^7c^*i. T.'U*';^. ;^hn>5^':>A 
35 W 1 fiB©3E«^@l7ClS-CA -S C i ^!|$® i -r 5±IB 

50 6. m-<D^7im(Dit-^<^ifi. m&m(07mit^. m 
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7. ±iE^mimn^^mBScr^m-<o^m7mifi. ^ 

J: •3S«nfcfc<Df *2> t: <!: *!Km<b-r ^± 

%^wr-5 c i *i^t-r *±ie i ~ 7 ©t^-rn^'CciB 

10. ±tB 1 ~ 8 ®(,>-m*»«:fBtg3 n:t3Km^^^ 

e 3 n s c 4 * !^ i -r s * - . 

(0006) 

it9-'^ly0>m^. 4 0 0~5 5 0'CK:-CJraMTSCi(C 
J: 0 . ^zgftja^lL^AS^^tffiiS©*^, 5 5 0-650 
•CtCTUBft-r ^ C i {c <t »J iTtoti ^, ilDiil^Hl* 1 0 5> 

[00071 j^B#{c. ^mwmj.^m=s:mit^ i>^tc 

0. 0 1 mo l%fel±5 0mo 1 %*SS??*ErSJ:^«: 

c 0 a 0 & } ^-©^jiTcfgi ox it. mmmin^m 



(3> #^2 002 -8 74 1 

4 

Lt,»®f±. TJV:^>J^m. T;1'A";±S^M^>U<W1 
ffi*-St,>»2ffi©S^^7c;^-C*S. «fejfiF*t.t»© 

tfe>n^. uncD^jlTc^o^t^fiii L.-c«. ±iB^p 
10 7c^©7k^^k!B?. Kfk!B). »>i>K>\tmmm.. mm. 

[0009] a^MWW&.i-mf^'ox.^-ckt. 3 etcsyes 

c 0 0 1 0 } c u 7fe^^»lS^^<D«)d^ 

«c> ^m^io. T^o®6o. m^m.v^mwmk^ 
m) 20. miw^sbsso. >^s^iiS4o©jie{cas 

20 MIB^^tM 2 0 ^fe^2 2 tcjcoriiJS^txfc^li^ 

«jS!(3e^^2 1 t^is*^i*^iKi^^2 1 ©©(D^i^tcas 

-2>) . ^?Hf|^itW^42 3«. ^?^#S!)g3 0(C^t>-5« 

T^fcify. mwsi o^j:zfy^tcit)mmmm4o<D 
it. m^m 1 o*>-<fc£>'ff.«-c^idf-s««5 o*>6i^j.s® 

^ rMmm^t^i . )i*ffi^ma4 0*jJ:Dfff^-ci9:» 
30 -SSSS Oif^^tj::s,m^ rjt®j <tl^^. ^r*5. SI 1 * 

©*mjiro> *tffi5SEm;i4 0. «t55ot*> ^n^n 

iSBJ«^^ 10 a, jSBj*t^^^4 0 a . gSB^a® 5 

0 a T-4, -^^ -c c <o^m^mk^=&9\-mM^icm 

40 [0011)01 w:^-r*^B^©5fcsi^^-^^K:*jii 
X. fe* 2 2 «: J: 0 m,^ 3 t^/ci^i^@^*^«i^^ 2 l ^$tf 

Mp^m 2 0 icxm 0 tc^t^m 22^411^0, ibs^ 

2 1<D&^icmStl. S6{c4£;S(«:j;»3^1iJl 1 OtC 

ifjii-rSo c<D^t&m2 2m<D^^^tm^mtt£-^x 

SSftt** bJtc*S6*f^1ia 4 0 J:CX^#^S!)a 3 

o^mx^2 2m(Dmimicm:Ki. fe*2 2*5ss-r 

^, m^m20it:&m {t^T^-K^ ibrgS*. S:*® 

50 4 0 itiEWitoxm<. -eti-en©^©i^i? 
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ira 1 0 0 t<^w, m^m2 o tmm^m 

a 3 0 i ©mw. ^m^wtm s o i ji+s^^a 4 o <t © 

[0 0 12) (A) 

m^m^mmt. < i ) ^^©^g. * fct* ( 2 > 29 
^*ij;c?«s©2®*>e.^j:^. ( 1 > (Dm-^it. mm 

(2)©ia^. ®7t:MffiiJfC«^m%^t?^«Jl^«-r-S 

^ IS. m. sm. t^ws 

m;i©;i:s«o. 0 2~i OMmiifi30sjfSL.(,H 

[0013] «Stt3£}^(*««BDigla*iet>?MJ:t,», » 
*bl»*ffiJStn©ffiH«5 0Q/nJe^T-C&fJ. ShiC 
Jff * b < « 2 0 Q/DK^TrfeS. 

[0014] ^mtt3t}#»ffllJ*>^7t?rMi4t-.5«^(C 
». «mi43^#»llgWJcjggB-C*-S©)&sj?$L/t,^. 
SI®WK:2WC*Si»7l&©2ja^*5 1 o%^U±-C*^ 
C<i:>&,^l*L/. 5 O^feLh-C**?)©*!!*?* L< . 8 0% 

[0015] mmmm\k^mwt ij^:^tfcit 

©Awsoo, SBj«iiaiL.t:j(?soc>*)r©«. 7 
tHS-r>i^"^?A->^x^^b«} ( I TO) -e^i. SBj» 

•s. al^'■^•;•7-7-^;t'A©t^i^4<i:L-r«, T-hvr-fe 

^Jlz-fe^bP-X (TAG) , #1; Jl^^>7^^7^^^- 
h (PET). ^>}x.9-Vlyi-:^^[y~h (PEN). 
iy>iy:i-^i^^'jif7ii')P.7-l'> (SPS) . jJ^'J^* 

F (PPS) . Jt<y*-!j<*-h (P 
C) . jH'JT'JU- h (PAr ) . #';x;l'7*> <P 
SF) . 5Kyx;^f^jv;^;i/7*> (PES) . jj^yx- 
f-^H-S F <PE I ) . mVi^^')*l^y r^-OAfb 

©3t}f«:i m'SfcO 0. 0 1~1 0 0 giT-5)©i&sW 
[0016] SW^^tt3S:Jf(*©Jg!a*Ttf -SSfl^-C^ 

^ 'J - F^fflu.5©*s»^ ui^ ^fejs y - F©*ts»a 



(4) #§32 0 0 2-8 74 1 
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»I TOJg3&>6^c«>MHJ^^*^W-5©J&s»Sl/C». 

Ft^(Cj:SAS45ta©<STW. W*L<ttl 
0%Wrt. J;«3»SL/<«l~5%t-r-S>, 

[0017] (B) rmom 

( 1 ) icmmfr ^mmt^f^n^icMmLfc^mw^mc 

10 rabO. !S7fe)l©*^fttlBli®t?$,ac<b*sj?* L/C>. 
M^^miCit. 0tU<itT iO,. ZnO. SnO.. F 

20 -^y>^sii. i?ffifgttSij^©MflJtt3ic^j^j:<»f©^jnsiJ 

^frrj- FS. ^t,^«, *B#«F||2 6 8 1 2 9 4-^ 
iB*g©*f -''J-^ffim-r-SxiJ'X F;l'-t>3>3- F-S 

[00 18] X7■^->'^•-^a•>>Xi^^Ci^3T i o,T 

30 St*:{c?d»Mb^«gj««:i!)J*WO. T^0^*iS!t:f-5 
:^a^fflC^?>C i*^-C*. Electrochimic 
a Acta. VO140. No. 5. 643-652 
M (1 9 9 5) «:fB*8?nr(r»S. C©^^©J?SUt» 
^^Jj^fb^^i Lr«. ^3'j:-'^?A7-F^x F + i/F. 
5^^-'i;A7^F7'^y:7'D?H^^i^F, ^^ — -^A^-F^ 
r^F=<^5^F. ?^'-'i?ATt9';l'T-te F^- F. i>- 
y:^a;J<+i/3^dr::^'>A-fcf;si7'-fe^iUT-fe F*— F. 

7^F^Egs<b^^>'ici'-r-*«3. j?ib< «g^^-'i»A 

7^-F^-^ y 7P«i<+>' F. 9^d?-'?AT-fef'Jl'T-fe F* 

40 -F. i?--/y:7"p;j<=?=e^9^^»-'^A-ifXTH2^^i'r 

•feF^-h-r*f3> !^iC»$t/<»^^?-'t?Af-F^-/ 

yyp;j<+'>F-c*-5.. cn6?-dr>{b^^»^n*^ 

^^fy— ;U. xdf^— Jb. -^y •3'P>'N*>'— THz^Jl' 
T-te F>T'*»), J?^ U< {*x$y-;U. -<y>^py<y 

fflt»-c<bJ:c>. ^^^-Tb^oigKiL/rii. o. oi 
mo l/l«±5mo 1 / 1 WTr^SC <b*4»* 0 
<. H{C»Sb<tt0. 05mo i/lW±2mol/ 
50 IfelTT^O. #K:J3^$U<«0. 0 5mo l/lfe^± 



(5) 
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1 m o 1 / 1 jarr**. mm.n.^»<DMm^ bT« 

2 0 0 'Ca±6 0 0 -CfetTdsJ? S 1^ < . M(C$f S L- < W 

3 0 0-CJ-:t±6 0 0°COT-C^>»9. #fc»SL<W3 5 
O'CfeLhS 0 0-CfetTt?*-S, TMOMOi^SLt^ffi;? 
W5~l 0 GO nmJWT-C&Ov 10~500nm*!3 

[0 0 19] (C) St^^ 

^m3e^=■»^:©«^^ ($yt»iE7L) iSWHSi'?. GMT 

c 0 0 2 0 ) ( 1 ) ^mt^mi&^ 
;^c#ft*ii^*. 1 1 I -vmt-^^^mw. ^<}>tt}i' 

CO 02 1 }Wsn,>^©:«7>ii'3-yxFibr> J-^ 

Wb^. *F5'>AC!>7^Jl/>MbiB)^>&*ptf6*i.5. ffe© 

K5 ■^7A^©u>jt!^. :<#';'i^A-t^sfc«ag-'f> 

[ 0 0 2 2 J **i»K:ffliiS^^il*SiaT-©W* Li^A 

Si, TiO,. SnO;,, Fe.O,. WO,. 
ZnO. Nb,Os. CdS. ZnS. PbS. Bi 
,S,.CdSe, CdTe, GaP. InP. GaA 40 

CulnSj, Cuin S e , ^©^^^^T** «5 , <fc 
i3*f^L<(iT i O,. ZnO. SnO,. Fe^O,. W 

Sb<«TiO,. ZnO. Sn Oj$/{:«Nb,Osai& 

^^■r-*o. fifcjf* L<»T i o,8iStiKiF-t:'*-5. cn 

[ 0 0 2 3 > *^Bj{cfflt,>^ifi^ir^i&^K^Sr ^> 



!^|g2 00 2-8 7 4 1 
8 

*>6*^^)/c— ^^*4^©^lJj^S« 5~2 0 0 nm-C$)-2> 
©A55?SL'<. 8- 1 00nmd^J:^>if?^ *#6BJ 
1 0 n mJ£U:©3fiS©itt^<i: 1 0 n m&TFCMM 

[0025] i&S^^©^^c4 2 ^til±©m^^>&ig 

»^?:isi±3-t±^Be«j-c. as©:*:^^c. m«3 0 0 

n meS©^*f*^T-*vg^ b r ^> J: 
[0026] ^^^^iKr^OfmSi OTJJ. {'PTciS^ 
© ry;l.-y;ba©^4^j Ti'^^Pill.tt (19 8 8 

<$*±^© rilf ^RSc)*^-;i' - y jufttc i ^m^fjjfii^© 

^miuv-^xn^^m^ . ss-o*. ^3 5«. ^9 
^. ioi2~i(>i8H(i99 Gm {cfa®©y;b 

- vZ-il'iS^fiff $ Vl\ SfcD e g u s s att*^i§^bfc 
[0027] 4i^^gS«4^*^M^b^ ^ >©Ja^. ±12-/ 

rgJYb?df> «jtt<bic;ffl«^j ^«^ajjK < i 99 7 

■S. 3 6«:-yx.-'y;Ua<i:6r. Barbe6©i^i'- 

• • • %vi^ • V9-i^-f — , 

^8 0#. mi 2-^. 3157~3171M(1997 
^) tctB*g©:tf)S-?^. Burns i d e ^.©-ir z:^h<} 
-^T-yT^bX. ISl 0^. »9^. 2 4 19 
~2 4 2 5H«:iat!{©:i^feSf * 
[0 02 8 ] ^<b9^d?>{J. i^L'rT:^^f— fe'MiJU 

[0029] ( 2 ) i}i^»ISi*4^)iS 
il?e-rS:&S©fl6«:. MJS©vr^i'-yji'«6^*«ffl^-5 
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[003 0) ^wm^ Lxkt. Tii^tckt&mo^mmmm 

[003 1 ] ^H»*^3^^©Il»ma«:Rg6-r; «i@cr> 

[003 2 } — m*^gft:^«z^^®©Jl^ (^BCD/S 
5 i 1^ D ) ^/S < a <b'^fiSiJffi«S/c !> ©fflJ^fe 

0. 1~1 O0ym-C«>€>o *^®fe{cm»Sl#^. * 
^»S»tft^B©^3»l~3 0^zm*sW*O<. 2~2 30 
5 M m*sj: 01^ *«f*?*fii^=-©3t^^ 1 m'S 
/ct>^^lJS«0. 5~1 OOg^JjlfSK. 3~50g 

[0033 1 *^Siife^^*^mi435}#i*±{C^7&Lfc 
H< ■7- 7 ^ ;i/ A© J: 5 fcsfc#.-^®c^bfi^,©ffic»^^fli:% 40 

l8;sMIi»3:^*^*©^Mfc«:«</c^6. 

B#. 5 n mJyT©/h3 l->*^«:MS^^©»ffl-^J£^*) O 

py Wb«J*-5 1 i»|5l^©g}ft oJJg/iS^r^^irf ^.^ 

< tiSP^WKm^Ufc feci^T-Clf ^ c i «:<fc 0 . $ 
6«:Sa«:Dj«6i^c^>, so 



!|#g§2 00 2 -8 74 1 
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[0034) m^^m^im.'f-omm^^mx^^fc 

ei^'^©m^aA5a^?r]l5*^S6«jr. FiJx.«E3^^t9^ 
[0035] ^=¥-MWm<L^\-i^ < ©fe*^SR«-r-SC <t 

*i-c^i>x ^iicmMW.<orK^i,^ii(Di>mt. c©/c 

«)^{i3li*Si«[^©B ^^W±.icm^ b/c«M-C©^B 
^tt . aiJffiatc?* u r 1 0 fgw±-c 5 ©*3*?* L, 

<, $6CC1 O0fSJy±T-*^.©*i*?^bt,^. C©±RS 
{i#{C$IM»^ct>*i. jlSl 0OOf&fiffiT?«>?>. 
[0036) ( 3 ) fesg 

Wb. ^{i^^^itML.^^.'fb^^c^fiE.^JCfflt^SCi 

'>>3gei^*fc«7^fPi/T:^>i^feiS3!»j»sn,». $ 

/c. 7£MS^©iS2g^^-C&-5/-£:C:»)A< ip-om^m 

[ 0 0 3 7 ) c ^ ufc&mi.tmmwn^'f-oymmicMu 

-Cia«tB*r©WS®^^j:ife^ ( i n t e r 1 o c k i 
ng g r o u p) ?r^Lrt^-2>©A5^S t^t^ ilfS U 
t,»IS^a<tL/r«. COOHS. OHS. SO, Ha, 
-P(0)(OH),»S/c«-OP(0)(aH). »© J: ^> nc 

^CTceJStt^w-r^+U" h'fba^s^tfeiis. ^c:iO>-c 

*>COOHS. -P(0>(OH),S*ifeB-OP(0)(0 

';'t'A^-?'i'P3:::.'t?AiS>SrJf5^^-S,^'^©J:^{CK 

( a > mm^^w&m 

•fAfiftfe^,?: LTfi, m^immm¥f4 927721 

IpI4 6 8 4 5 3 7-^. ©5 0 84 3 6 5-^, 1^15 3 
5 0 64 4-^. R5463 05 7#. EI5 5 2 544 0 
^. !^gg¥7-24 97 9 0-^. #^¥1 0-5 04 5 

12-^. WO98/50393-^. !HfI§2000-26 
4 8 7-^^K:ie8t©m&«*5^lf 6n€), 

[0039)3 6«:±i3JU7^->^? A|g(*fe««TiB— fia 



(7> i^ia2 0 0 2 -8 74 1 

XL 12 
CAi)pRuCB-a)CB-b)(B-c> —18^(1) 

l^tcictzmomiiL^^miy. CK SCN. H,0. nffiStCTtaS^B- l-B- 1 0 : 

Br. K CN. NCOfciO'S eCN. ts:hlf^&- [0040] 
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(0 04 1} (±iB^i*». Ra{*> *^J^^Sfc{iSI^ 
t>»^*MT^ 6-12 <Dg^S }fc«5»gg|©r 'J 



{i*ji^^>^:^ (M-^m. mm^) -c^ii^ ) tcfco 

a. B- b*JJ:i>*B- c»|S>— TfcS>5:ortsr*><fc 
<. UTti*>l -:>f!/ctt2or^>J:ti. 
C 0 0 4 2 ] Lt,^*^««l*«T 

[0 04 31 
C^b2 3 
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B-7 


B-7 


— 


— 


R-5 
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SCN 
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SCN 
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CI 
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R-10 


SCN 
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R-11 


CN 


3 ^ 


B-8 








R-1 2 


SCN 
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B-8 


B-2 




H 


R-13 
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B-1 


B-1 


B^l 
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H3C 



CCX>H COOH 



COOH COOH 



H3C 



H3C 



P-4 



H3C 




H2C, 



/CH3 
CH2 H3C-\ 



CH3 

H 




CH3 



COOH COOH 



COOH 



COOH 
COOH 



P-5 



P-6 
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CO2H 



CO^ 



[0 04 6] 



(10) 



2002-874 1 



17 
Pc-1 



HOOC 





Pc-3 



CX)OH 
H3C CH3 



COOH 




HOOC 

r L N—Ru-N 




Pc-4 



HOOC 



COOH 




[0 047] (b) >^>e«*^Ba{C^ffi-r-5fe^© 
mW- 11-35836-^, #gB^ 1 1-67285-^, 

^mw-i 1 -8 69 1 6#. mmw-i 1-97725 

^. !f#gg¥ 1 1 - 1 5 8 3 9 5-^. '^m^ 1 1-163 
3 7 8#. #P3^1 1 -2 1 473 0-^. #13^1 1 - 
2 1 47 3 1-^. mm^l 1-2 38 90 5^. 

W8 92 4 1 i^isj:zm9 1184 m<o&mitsmic 
[0 048] ( 4 ) ^m{$mn^^(D&m<D!im 

¥7-24979 0#4Cie4g3tirt»^ J: 5 (Cfln^fiS 



N-j<5^-»Ufa U h*>, 1. 3-S?j'9'JU'f S^^^'yUi^ 

50 -^^cne^jg^j^jispcf^ns. 



Cal) 



2 002-8 74 1 



2a 



[ 0 0 4 & ] %m<D±fmMit. ^^?LH^^{*mes« 

(OmiiLmmm < l m' > ^/c O O. O l ~ l O O mm o 
it. ^^Wm<Ll^l e^tc*)0. 0 1~lmmol©® 

■no^Mi'tifiHi). ^S{CBI3-rK:4 0~8 0*CCDffl 

[005 0] *®«(Dfe^». f^^ma^ifptcgK^K: J: 
* bt^r S >«i «f >Ji». 4 - t - :7'^Jbf >> 
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20 



[0 0 5 1 ) ( D ) ^jHf^ibil 

fc. ©sf^it'w+i' yT-#iif*^^e^cc*>*>*5^>« 

[0052) ( 1 ) ^SiiM^® 

JgMiUrjJ. mtfWOQS/l 8 4 5 6-^. #l§^ 
8-2 5 95 4 3-^. m.mt^, ^6 5#, 1 1 ^. 9 
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